has presented a refinement of the analytic method used and similarly predicted the incoherent scatter spectra. The first ground-based observations of non-Maxwellian plasma were presented by Lockwood et al. [1987] using data from the EISCAT observing program UK-POLAR, where the angle (•) between the direction of the radar beam and geomagnetic field remained large and fixed (roughly 73.5ø). This work showed the spectral forms predicted by Raman et al. [1981] and Hubert [1984] In section 2 we give an overview of the data discussed in this paper and briefly describe the procedure for fitting non-Maxwellian spectra. Section 3 describes the initial results of trying to fit the observed non-Maxwellian data with the assumption of a pure 0 + ionosphere. In section 4
we discuss the effects of a mixed composition on the theoretical spectra and the problems this introduces in the data analysis. Finally, we summar i se our findings in sect i on 5. [Suvanto, 1988] , which reduces the computation time and is more suited to fitting large numbers of observed spectra.
Fitting non-Maxwe 11 tan Spectra
The average (three-dimensional) temperature, T i (defined from the mean square of the speed of the random ion velocity), can be expressed in terms of the one-dimensional temperatures T, and TI (defined from the mean square of the parallel and perpendicular velocity components respectively) as follows:
Similarly, a one-dimensional line-of-sight temperature, Tf, can be defined for any given direction at an angle w to the geomagnetic field using the expression
Tf = T,cos2• + T•sin2w (2)
We have adopted the definitions of temperature (both one-and three-dimensional) as given by Superimposed on the observed spectra are the theoretical "fitted" spectra derived using the analysis procedure described above. Clearly, there is very good qualitative agreement between the measured and synthesized spectra, with all the main features reproduced. These give better (lower variance) fits to the observed data (and hence plasma parameters are more accurately 
